Introduction
The Transversal Rectus Abdominis Myocutaneous flap (TRAM) has been considered the standard autogenous tissue for breast reconstruction ever since its description by Hartrampf et. al. 1 , despite reported complications among at-risk patients such as smokers, the obese and diabetics [1] [2] [3] . Among 300 patients in good health who were subjected to breast reconstruction employing this flap, however, complications were rare, with the most frequent one being partial or total loss of the flap, which occurred in 6.2% of the patients. This complication occurs due to tension in the vascular pedicle, hematomas and technical errors. Among the patients that presented complications, 32% had previously been subjected to radiotherapy and 26% were smokers [3] [4] [5] .
Considering the importance of the rectus abdominis muscle in breast reconstruction, this study was conducted on rats with the goal of assessing microscopic alterations in this muscle after the use of five devascularization techniques.
Methods
This was a prospective study of 30 males, Holtzmann, whose weight varied between 250g and 350g. 
, at a dosage of 1.0 ml/kg, administered through a plastic insulin syringe (U-100) connected to 13x8 needles. Next, trichotomy of the abdomen, antisepsis with povidone-iodine detergent and the placement of sterile drapes were performed.
Surgical procedure
The surgical procedure was performed in accordance with the specific group of animals:
• FIGURE 5 -Group E-anterior abdominal wall of rat displaying caudal devascularization of the right rectus abdominis muscle, sutured in its bed after the muscle was reflected in the caudocranial direction.
Specimen collection for histopathology and euthanasia of the animals
On the seventh day following surgery, the animals were anesthetized as in the surgical procedure and subjected to a block resection of the right rectus abdominis muscle, associated with the extirpation of the left rectus abdominis muscle, which served as a control. Two fragments, of one centimeter each, of the left and right muscles of the cranial and caudal localization, respectively, were extracted, identified and fixed in formaldehyde.
The animals were euthanized while still under anesthesia through the sectioning of the abdominal aorta.
Anatomopathological exam
The muscle fragments were processed in blocks of paraffin and the histological cuts were colored with hematoxylin and eosin (HE), and analyzed through optic microscopy. The 
Variables investigated and statistical analysis
The dependent variable was represented by the devascularized right rectus abdominis muscle and the independent variable by the surgical devascularization techniques. For each group of animals, the microscopic alterations in the cranial and caudal fragments of the right muscle (devascularized) were compared with the left muscle (control) through Fisher's exact test with a significance level of 5%.
Results
The comparison of the histological alterations between the left and right rectus abdominis muscles showed significant results in the following groups (Table 1) 
Discussion
Flaps are broadly employed in the reconstruction of defects caused by surgery, trauma, burns, etc. This type of reconstruction may, however, result in complications, the most common of which is partial or total necrosis of the flaps. This has stimulated research aimed at reducing the risks of said complication.
Miller et al. 9 investigated the supply of blood to the TRAM through angiographies of the internal mammary artery and the observation of the vascular anatomy of patients that had been subjected to breast reconstruction, demonstrating the applicability and safety of this flap.
Ishii et al. In the present study, the simultaneous interruption of blood flow in the cranial and caudal epigastric vessels caused necrosis in the distal muscle fragment among the animals in Group C. This proved the inadequacy of irrigation exclusively through the perforatory vessels. Despite the dominance of the cranial epigastric vascular pedicle in rats having been defined in the literature 17, 18 , no significant histological alterations were found between the animals in Group D and their respective controls.
This probably was due to the smaller size of the group sampled.
An increase in necrosis and inflammatory infiltrate was found among the animals in groups D and E, but this was not statistically significant ( Figure 7 ).
Considering that TRAM is one of the most widely employed techniques in breast reconstruction, studies show that complications persist. It is therefore necessary to proceed with further studies, especially concerning blood irrigation of the muscles, in order to improve the technique.
